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(54) Non-woven fabric 

(57) A non-woven fabric is described and is consti- 
tuted by a textile substrate of bound fibres characterized 
in that it comprises at least 50% by weight of tyocell cel- 
lulose fibres. The non-woven fabric has good resistance 



to pressure and to dyeing in a bath at a temperature 
above 80°C, and has an affinity for dyes similar to that 
of fabrics made of natural fibres. It can advantageously 
be used for lining garments which are dyed after the tex- 
tile components have been assembled 
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Description 

[0001] In general, the present invention relates to a 
non-woven fabric suitable for use as a textile component 
in clothing manufacture. s 
[0002] In particular, the present invention relates to a 
non -woven fabric of the above-mentioned type which 
has good resistance to pressure and to dyeing in a bath 
at temperatures greater than 80°C, and an ability to fix 
dyes (an affinity for dyes) similar to that of fabrics made io 
of natural fibres, particularly cotton fabrics. 
[0003] The term "non -woven fabric" (corresponding to 
the Italian term "tessuto non tessuto") means a flat tex- 
tile structure having adequate cohesion and produced 
by a system other than those which provide for the in- '5 
terlacing of threads by weaving or the formation of a 
mesh. 

[0004] Various known non-woven fabrics based on 
the cellulose fibre known as viscose, as well as non -wo- 
ven fabrics made of one or more synthetic fibres such 20 
as, for example, polyethylene, polypropylene, polyester 
and polyamide fibres, are known. 
[0005] These non- woven fabrics are generally consti- 
tuted by a carded web of fibres or a plurality of super- 
imposed layers of fibres in which the fibres of the web 2s 
and of the layers are bound by mechanical or chemical 
processes. 

[0006] Of the various uses of non-woven fabrics, that 
in which they are used as textile components in clothing 
manufacture, particularly as linings, are becoming ever 30 
more important because non-woven fabrics are relative- 
ly easy and inexpensive to produce in comparison with 
conventional fabrics. 

[0007] In this field, as is known, there is an ever in- 
creasing tendency to perform dyeing on the already al- 35 
most finished garment, that is, after its fabric compo- 
nents, constituted by fabrics made of natural fibres and 
off-white non-woven fabrics, have been fully or partially 
assembled to produce the finished or semifinished gar- 
ment. 40 
[0008] This dyeing is generally performed in a bath 
containing the preselected dye at temperatures above 
80°C for a period of about 1 hour. 
[0009] However, although the non-woven fabrics of 
the prior art have satisfactory mechanical properties, for 45 
example, of cohesion and flexibility, and a reasonably 
soft feel, up to now there is still no non-woven fabric 
which can claim good resistance to dyeing temperatures 
and, at the same time, an affinity for dyes similar to that 
of fabrics made of natural fibres, particularly cotton fab- so 
rics. 

[0010] In fact, although viscose non-woven fabrics 
have affinities for dyes similar to those of cotton, they 
have the serious disadvantage that they tend to be de- 
formed to a large extent during dyeing and to shrink, los- 55 
tng the desired mechanical properties. 
[0011] Moreover, they also show a certain tendency 
to delamination, that is, to detachment of the layers of 
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fibres of which they are composed, which do not adhere 
to one another adequately 

[0012] On the other hand, non-woven fabrics made of 
synthetic fibres have the disadvantage of having an af- 
finity for dyes which is very different from that of natural 
fibres, particularly cotton although, in the case of poly- 
ester or polyamide non-woven fabrics, they show a bet- 
ter resistance to the dyeing process. 
[0013] To prevent this problem, a garment containing 
a non-woven fabric made of synthetic fibres has to be 
subjected to a double dyeing process but this leads to 
a considerable increase in production costs. 
[0014] As mentioned above, non-woven fabrics are 
often used in clothing manufacture as linings or padding 
for finished garments. 

[0015] In this application, the non -woven fabric is 
treated with a thermo-adhesive resin and is applied to 
the already substantially made-up garment, which has 
not yet been subjected to dyeing, at a temperature and 
a pressure which are adequate to bring about fusion of 
the resin and adhesion of the non -woven fabric to the 
garment (for example, a temperature above 135°C and 
a pressure of 0.35 kg/cm 2 ). 

[0016] However, the above-mentioned non-woven 
fabrics, particularly viscose fabrics, do not adequately 
stand up to the aforementioned application conditions 
and their mechanical properties often deteriorate. 
[001 7] Moreover, when the lined garment is immersed 
in the dye bath, linings made of the above-mentioned 
non-woven fabrics sometimes tend to be detached from 
the textile substrate to which they have been made to 
adhere. 

[001 8] The technical problem upon which the present 
invention is based is that of providing a non-woven fabric 
which has good resistance to pressure and to dyeing in 
a bath at temperatures greater than 80°C and, at the 
same time, an affinity for dyes similar to that of fabrics 
made of natural fibres, particularly cotton fabrics, so as 
to be usable in the manufacture of clothing without hav- 
ing the disadvantages mentioned above with reference 
to the prior art. 

[001 9] This problem is solved by a non-woven fabric 
constituted by a textile substrate made of bound fibres 
and characterized in that it comprises at least 50% by 
weight of lyocell cellulose fibres. 
[0020] The non-woven fabric of the present invention 
preferably comprises at least 70% by weight of lyocell 
cellulose fibres. 

[0021] A non- woven fabric in which the fibres of the 
textile substrate are exclusively lyocell cellulose fibres 
is particularly preferred. 

[0022] The term "lyocell" is intended to define a class 
of cellulose fibres produced by a substantially physical 
method of processing cellulose which comprises extru- 
sion, in a coagulation bath, of solutions of wood pulp 
dissolved in a solvent constituted basically by a tertiary- 
amine N-oxide. 

[0023] It should be noted that lyocell cellulose fibres 
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have a greater purity than cellulose fibres produced by 
other known methods such as, for example, the viscose 
method in which the cellulose is first converted chemi- 
cally into an alkali-soluble derivative thereof (xantho- 
genate) and is then regenerated by treatment with acids, s 
[0024] It has surprisingly been found that a non-wo- 
ven fabric according to the invention comprising at least 
50% of lyocell cellulose fibres retains substantially un- 
changed mechanical properties and undergoes no sig- 
nificant changes when it is subjected to dyeing in a bath 10 
at temperatures above 80°C. 
[0025] It can thus advantageously be used as a textile 
component in the manufacture of clothes which are to 
be dyed after the assembly of the textile components. 
[0026] Moreover, the non-woven fabric according to is 
the invention has affinities for dyes similar to those of 
fabrics made of natural fibres, so that a garment which 
contains the non-woven fabric of the invention does not 
require a double dyeing process. 

[0027] In particular, when the non-woven fabric ac- 20 
cording to the invention has been treated with a thermo- 
adhesive resin, it can advantageously be used as a lin- 
ing or padding for garments, since it can withstand the 
application pressures and temperatures. 
[0028] According to one embodiment of the invention, 25 
in addition to lyocell cellulose fibres, the non-woven fab- 
ric also comprises fibres of other materials such as vis- 
cose, polyester and polyamide, in percentages by 
weight which vary from 1% to 50%, preferably from 1% 
to 30%. 30 
[0029] The non-woven fabric of the invention may 
possibly comprise from 1%to 10% by weight of a chem- 
ical binder for the fibres. 

[0030] The binder may be a thermoplastic polymer 
having a melting point below 160°C, selected from the 35 
group comprising polyester, polypropylene and mix- 
tures thereof, or a conventional thermoplastic resin with 
an acrylic, vinyl, styrene, or butadiene base, or a mixture 
thereof, in aqueous solution. 

[0031 ] According to one embodiment of the invention, 40 
the thermoplastic polymer is present in the textile sub- 
strate of the non-woven fabric of the invention in the form 
of partially fused fibres. 

[0032] The textile substrate of the non-woven fabric 
according to the invention maybe constituted by a single 
carded web of fibres or by superimposed layers of fibres. 
[0033] The textile substrate is formed in accordance 
with conventional methods which comprise dry or wet 
processes. 

[0034] According to one embodiment of the invention, so 
the non-woven fabric has a total weight of less than 70g/ 
m 2 preferably from 30g/m 2 to 60g/m 2 . 
[0035] According to a preferred embodiment of the in- 
vention, the fibres of the non-woven fabric are bound by 
a conventional method of interlacing with water (also 55 
known by the English term hydroentanglement). 
[0036] In this process, the textile substrate in the form 
of a carded web or layers of fibres is generally transport- 
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ed on a perforated support, for example, an endless belt, 
possibly rolled by suitable rollers, and then passed, still 
on the support, under a ramp of nozzles with circular 
orifices of predetermined diameter and relative spacing. 
[0037] Water is passed through the nozzles under 
pressure so as to entangle the fibres of the textile sub- 
strate, giving rise to a non-woven fabric which is com- 
pact and at the same time soft and strong and which, 
finally, is dried. 

[0038] Alternatively, the fibres of the textile substrate 
may be bound by a chemical binder such as those men- 
tioned above, with the use of conventional dry binding 
processes known in the field by the English term 'dry 
laid". 

[0039] For example, the binder (thermoplastic poly- 
mer or resin) in powder or diluted form, is sprayed onto 
the textile substrate or is applied thereto in a manner 
similar to that used for printing fabrics. 
[0040] In any case, after application, the binder is 
melted and any solvent is at the same time removed. 
[0041] Alternatively, the textile substrate of the non- 
woven fabric may comprise fibres of a thermoplastic pol- 
ymer having a melting point below 160°C and the fibres 
may be bound by a conventional method known by the 
English term "spun laid" in which the thermoplastic pol- 
ymer is partially melted by passing the textile substrate 
between rollers heated to a predetermined temperature. 
[0042] According to another embodiment of the inven- 
tion, a thermoplastic resin having a melting point above 
11 5°C is applied by a resin-dot coating method to a sur- 
face of the textile substrate of the non -woven fabric, so 
as to have a total weight within the range of 10-20 g/m 2 . 
[0043] The resin-dot coating may be performed with 
resin in powder form by a method known in the art as 
powder-dot coating, or may be performed with resin in 
the form of paste with emulsifiers, plasticizers and pos- 
sibly other conventional additives, by one of the meth- 
ods known in the art as paste-dot coating and double- 
dot coating. 

[0044] The resin applied to the textile substrate of the 
non-woven fabric according to the invention may be a 
polyamide, polyester or polyurethane thermoplastic res- 
in. 

[0045] It is important that the resin should have a melt- 
ing point above 115°C, preferably from 125°Cto140°C, 
in order adequately to withstand the dyeing of the gar- 
ment in a bath at temperatures above 80°C. 
[0046] The characteristics and advantages of the in- 
vention will become clearer from the following descrip- 
tion of examples of the use of non-woven fabrics accord- 
ing to the invention and from the description of compar- 
ison examples relating to some known non-woven fab- 
rics, these descriptions being given by way of non-lim- 
iting example. 

EXAMPLE 1 

[0047] A textile substrate composed of a web of Jyo- 
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cell cellulose fibres was prepared by a wholly conven- 
tional carding and folding method. Density: 
[0048] The fibres of the web were then bound together 
by a hydroentanglement method, in conventional man- 
ner. 

[0049] A non-woven fabric which had good mechani- 
cal properties was thus produced and, in particular, had 
the following characteristics: 



40.3-90 
98g/dm 3 



[0059] Breaking load according to EDANA method 
s 20.2-89: 
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Weight: 50 g/m 2 according to EDANA method 

40.3-90 
Density: 1 1 8g/dm 3 



[0050] Breaking load according to EDANA method 
20.2-89: is 

MD dry = 120 N/5cm longitudinal dry 

MD moist = 120 N/5cm longitudinal dry 

CD dry = 60 N/5cm transverse dry 

CD moist = 70 N/5cm transverse wet 20 

[0051] A polyamide thermoplastic resin was then ap- 
plied to a surface of the non-woven fabric by a conven- 
tional powder-dot resin-coating method so as to have a 
weight of 1 5g/m 2 . 25 
[0052] The resin had a melting point of 1 23°C and the 
characteristic of good resistance to washing in water 
above 80°C. 

[0053] A part of a cotton jacket, in the specific case, 
the shoulder portion, which had not yet been dyed, was 30 
lined with a sample of the non-woven fabric in conven- 
tional manner, at a temperature of 150°C and with an 
application pressure of 0.500kg/cm 2 so that the resin 
was melted and the non-woven fabric was made to ad- 
here to the shoulder portion. 35 
[0054] Upon completion of the lining, the sample of 
non-woven fabric had no significant deformation or 
shrinkage. 

[0055] The shoulder portion thus lined was then im- 
mersed in a dye bath containing Direct Red 81 (Colour 40 
Index number) dye and having a temperature of 
90-95° C and was subjected to washing for 1 hour in ac- 
cordance with normal methods for dyeing cotton. 
[0056] Upon completion of the washing, the non-wo- 
ven fabric according to the invention remained perfectly 45 
adhering to the shoulder portion, retained substantially 
unchanged mechanical properties, and was dyed in the 
same manner as the shoulder portion. 

EXAMPLE 2 (Comparison) so 

[0057] A non-woven fabric made of conventional vis- 
cose fibres was prepared by the method described in 
Example 1 . 

[0058] The viscose non-woven fabric had the follow- ss 
ing characteristics: 

Weight: 50 g/m 2 according to EDANA method 



MD dry = 55 N/5cm longitudinal dry 
MD moist = 30 N/5cm longitudinal dry 
CD dry = 25 N/5cm transverse dry 
CD moist = 12 N/5cm transverse wet 



[0060] The viscose non-woven fabric was coated with 
resin and was used to line the shoulder portion of a cot- 
ton jacket in the manner described in Example 1 and the 
lined shoulder portion was dyed as indicated in the 
aforesaid example (washing at 90-95°C for 1 hour). 
[0061] Upon completion of the washing, although the 
viscose non-woven fabric was dyed completely in the 
same manner as the cotton shoulder portion to which it 
had been made to adhere, it was completely deformed 
and delaminated. 

EXAMPLE 3 (Comparison) 

[0062] A non-woven fabric made of 100% polyester 
fibres was prepared by the method described in Exam- 
ple 1 and had the following characteristics: 

Weight: 50 g/m 2 according to EDANA method 

40.3-90 
Density: 119g/dm 3 



[0063] Breaking load according to EDANA method 
20.2-89: 

MD dry = 140 N/5cm longitudinal dry 
MD moist = 160 N/5cm longitudinal dry 
CD dry = 70 N/5cm transverse dry 
CD moist = 70 N/5cm transverse wet, 

[0064] The non-woven polyester fabric was coated 
with resin and used to line the shoulder portion of a cot- 
ton jacket in the manner described in Example 1 and the 
lined shoulder portion was then dyed as indicated in the 
aforesaid example (washing at 90-95°C for 1 hour), 
[0065] Upon completion of the washing, the polyester 
non-woven fabric showed moderate characteristics of 
stability and adhesion to the cotton shoulder portion to 
which it had been made to adhere, although the final 
product was slightly deformed because of the different 
shrinkage characteristics of the coupled fibres. 
[0066] However, the polyester non -woven fabric did 
not show the same coloration as the cotton shoulder 
portion since it did not have the same affinity for dyes 
as natural fibres. 

[0067] This problem can be solved only by performing 
a double dyeing of the garment which, however, consid- 
erably increases production costs. 
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EXAMPLE 4 

[0068] A non-woven fabric according to the invention, 
constituted by a textile substrate containing 70% of lyo- 
ceil cellulose fibres and 30% polyester fibres was pre- 
pared by the method described in Example t. 
[0069] The non-woven fabric had the following char- 
acteristics: 

Weight: 

Density: 

[0070] Breaking load according to EDANA method 
20.2-89: 

MD dry = 130 N/5cm longitudinal dry 
MD moist = 150 N/5cm longitudinal dry 
CD dry = 70 N/5cm transverse dry 
CD moist = 70 N/5cm transverse wet. 

[0071] The non-woven fabric of the invention was 
coated with resin and used to line the shoulder portion 
of a cotton jacket in the manner described in Example 
1 and the lined shoulder portion was then dyed as indi- 
cated in the aforesaid example (washing at 90-95°C for 
1 hour). 

[0072] Upon completion of the washing, the non-wo- 
ven fabric according to the invention remained perfectly 
adhering to the shoulder portion, retained substantially 
unchanged mechanical properties, and had a colour 
slightly lighter than that of the shoulder portion. 
[0073] This colour difference was, however, consid- 
ered acceptable in the clothing manufacturing field. 



Claims 

1. A non-woven fabric constituted by a textile sub- 
strate of bound fibres and characterized in that it 
comprises at least 50% by weight of lyocell cellu- 
lose fibres. 

2. A non-woven fabric according to Claim 1 , charac- 
terized in that it comprises at least 70% of lyocell 
cellulose fibres. 

3. A non-woven fabric according to Claim 1 , in which 
the fibres are lyocell cellulose fibres. 

4. A non-woven fabric according to Claim 1 , charac- 
terized in that it comprises, as a percentage by 
weight, from 1 to 50% of fibres of a material selected 
from the group comprising viscose, polyester and 
polyamide. 

5. A non-woven fabric according to Claim 2, charac- 
terized in that it comprises, as a percentage by 



weight, from 1 to 30% of fibres of a material selected 
from the group comprising viscose, polyester and 
polyamide. 

s 6. A non-woven fabric according to any one of the pre- 
ceding clams, in which the textile substrate is con- 
stituted by a carded web of fibres or by superim- 
posed layers of fibres. 

A non-woven fabric according to any one of the pre- 
ceding claims, in which the fibres are bound by hy- 
droentanglement. 

8. A non-woven fabric according to any one of the pre- 
15 ceding claims, in which the textile substrate com- 
prises from 1 % to 1 0% by weight of a binder for the 
fibres. 

9. A non-woven fabric according to Claim 8, in which 
20 the binder is a thermoplastic polymer having a melt- 
ing point below 160°C, selected from the group 
comprising polyester, polypropylene, and mixtures 
thereof. 

25 10. A non-woven fabric according to Claim 8, in which 
the binder is a thermoplastic resin with an acrylic, 
vinyl, styrene or butadiene base or a mixture there- 
of, in aqueous solution. 

30 11. A non-woven fabric according to claim 9, in which 
the thermoplastic polymer is present in the textile 
substrate in the form of partially fused fibres. 

1 2. A non-woven fabric according to any one of the pre- 
35 ceding claims, in which a surface of the textile sub- 
strate is provided with a thermoplastic resin having 
a melting point above 1 1 5°C, the resin being applied 
to the surface by a resin-dot coating method and in 
a manner such as to have a weight of 10-20 g/dm 2 . 

40 

1 3. A non-woven fabric according to Claim 1 2, in which 
the resin-dot coating is performed by a powder-dot, 
paste-dot or double-dot coating method. 

45 1 4. A non-woven fabric according to claim 1 2 or Claim 
13, in which the thermoplastic resin has a melting 
point within the range of 125-1 40°C. 

15. A non-woven fabric according to any one of Claims 
50 12 to 1 4, in which the thermoplastic resin is a polya- 
mide or polyester resin. 

16. A non-woven fabric according to any one of the pre- 
ceding claims, characterized in that it has a total 

55 weight of less than 70g/m 2 , preferably from 30 g/m 2 
to 60 g/m 2 . 

17. Use of a non-woven fabric according to any one of 



50 g/m 2 according to EDANA method 10 7. 
40.3-90 
118g/dm 3 




12. 



35 



40 



13. 
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the preceding claims in the production of clothing. 

18. Use of a non-woven fabric according to any one of 
Claims 12 to 16 for lining garments. 

5 

19. Use according to Claim 18, in which the garments 
are dyed after the textile components have been as- 
sembled. 

w 
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